1
Induced Nephrotoxicity. 52 53 Gentamicin (GM) is a typical aminoglycoside antibiotic agent widely used in 54 clinical practice for the treatment of gram-negative infections (1, 2) . However, its use is 55 complicated by a great risk of nephrotoxicity, affecting 10 to 30% of patients, especially 56 after long-term use (3, 4, 5) .
Introduction

57
In its elimination route, GM accumulates in the renal proximal tubular cells hydroxyl radical (OH) production from renal cortical mitochondria, which is associated 69 with an increase in lipid peroxidation and decrease in antioxidant enzymes (8, 9) . These
70
ROS act directly on cells affecting their structure and functionality (2, 5) . 
Reduced Glutathione
161
Reduced glutathione (GSH) content in renal tissue was estimated according to 
Superoxide Dismutase (SOD) Activity
174
SOD activity was measured according to Sun et al. (27) . The right kidneys were fixed with paraformaldehyde. Next, they were 219 dehydrated with increasing concentrations of 70% ethanol and processed in paraffin.
220
The resulting blocks were sliced in 5-μm thick sections, stained with HE and observed 221 under a light microscope (400×). 
Gingerol Protective Effects are Associated with Reduced Inflammatory Gene
260
Expression
261
To further explore GF protection-related mechanisms, we studied the expression mechanism associated with this protection) (30) .
286
In a recent report, about 30% of patients treated with GM for more than 7 days
287
showed some sign of nephrotoxicity (4, 31) . The severe complications resulting from apoptosis, inflammatory response, oxidative stress, and vascular contraction (34, 35) .
291
Gingerols are the most abundant pungent compounds in fresh ginger roots.
292
These phenolic compounds have been cited in several studies as the main responsible 293 for the pharmacological effects of ginger, with the most abundant being 6-gingerol (36) .
294
These compounds have, among others, anti-inflammatory and anti-oxidant properties.
295
These effects have been demonstrated in various organs submitted to diverse injury 296 models. In renal tissue, it has been studied in ischemia-reperfusion injury, cisplatin 297 nephrotoxicity, renal damage caused by carbon tetrachloride and diabetic nephropathy 298 (37, 38, 39, 40) .
299
In our model of GM-induced nephrotoxicity, the beneficial effects of gingerols 300 were remarkable, in which almost complete restoration of ClCr was found using a GF 301 dose of 25mg/Kg. This prevention of ClCr decrease was accompanied by less cell damage, as seen in the histological analysis and by a reduction in protein excretion rate.
303
In proximal tubular damage, the renal tubule capacity to reabsorb normally filtered low-304 weight proteins is impaired. The almost normalization of urine protein excretion seen in 305 animals treated with GF is a marker of functional preservation of this tubular segment.
306
In the present study, we aimed to study several mechanism associated with and iNOS (51, 52, 53) .
341
Gentamicin was associated with an increase in inflammatory gene expression of [6]-gingerol was responsible for the anti-inflammatory effects on neuronal cells (57) .
359
In conclusion, a Gingerol-enriched fraction reduced GM-induced nephrotoxicity 360 and this protection is associated with a reduction in oxidative stress, NO production and 361 inhibition of inflammatory gene expression.
362 Table 1 . Oligonucleotide sequence of primers used in the qPCR.
Legends Figure 1 . Effects of GF on lipid peroxidation (MDA) in the gentamicin-induced nephrotoxicity. The results were expressed as mean ± SEM (n=7). Statistical analysis was performed by ANOVA followed by Newman-Keuls as the post hoc test where * shows a significant difference compared to saline (CT) and # represents a significant difference compared to gentamicin (GM) with P < 0.05. The results were expressed as mean ± SEM (n=6). Statistical analysis was performed by ANOVA followed by Newman-Keuls as the post hoc test where * shows a significant difference compared to saline (CT) and # represents a significant difference compared to gentamicin (GM) with P < 0.05. on October 15, 2017 by guest
